INTRODUCTION {#sec1-1}
============

Today, Chest X-Ray (CXR) is the first and simplest method to examine the chest related pathology throughout the world.\[[@ref1][@ref2]\] Although various options such as computed tomography are also commonly recommended to increase the accuracy of diagnosis, CXR remains a valuable imaging modalities that is initially used for the evaluation of the chest and its related organs such as plural cavity at the first line.\[[@ref3]\] Pneumothorax is a serious disorder that can be both progressive and life threatening indicated with the presence of air in the plural cavity.\[[@ref4]\] Iatrogenic Pneumothorax (IP) is a secondary pneumothorax which can occur after any intervention on chest such as central venous catheterization, a lung or plural biopsy and aspiration.\[[@ref5]\] IP usually appears as a small size lesion and so the misdiagnosed small-size pneumothox isn't uncommon and it can be progressed chronically and rarely treats the haemodynamic status of patients.\[[@ref6]\]

Recent technical modifications such as digitalization improved the diagnostic accuracy of CXRs although these expensive modifications should be apllied during imaging.\[[@ref3][@ref7][@ref8]\] We tried to find a way to improve the diagnostic accuracy of CXR during interpretation while it is inexpensive. Due to the more sensitivity of human eyes to some colors than the other ones, such as yellow and green, we used the yellow as the background color of a negatoscope when a radiograph is interpreted.\[[@ref9]--[@ref11]\] In this pilot study we assessed the diagnostic accuracy of this new methods of interpretation compared to the usual methods for interpreting of CXR to diagnosis IP.

MATERIALS AND METHODS {#sec1-2}
=====================

In a cross-sectional study, 100 postero-anterior CXRs of patients who referred to the emergency department (ED) of ShahidChamran hospital, Tehran, Iran during 2009-2010 were evaluated by two methods of CXR interpretation. CXRs of patients who underwent upper central venous catheterization were included. All of them were acquired supine with the same instruments and and the Digital or PACS technologies was not used. The presence or absence of pneumothorax was confirmed by a radiologist (gold standard) and in suspected cases diagnosis was confirmed by CT scan therefore the radiologist diagnostic accuracy was as 100%. The CXRs were divided into two separated match groups in according to the radiologist\'s diagnosis (pneumothorax vs. normal).

Finally, thirty-one CXRs diagnosed with the small size IP and 69 normal CXRs were enrolled. The small size IP was indicated as an intra pural space lesion with a diameter less than 2 centimeters.\[[@ref12]\] Five emergency medicine specialists (ES) and five general practitioners (GP) interpreted all of the CXRs by using the conventional and recommended methods separately. All of the ESs and GPs had enough experience in working at ED (at least 3 years) and all of them were trainted for this study by a CXR interpretation workshop.

As shown in [Figure 1](#F1){ref-type="fig"}, the conventional (routine) method for interpreting CXRs was reading and interpreting a CXR placed on a negatoscope with white light while. The recommended method included a 90 degree rotation against the side of intervention by using yellow shield as the background color. All physicians had enough experience to interpret the CXR and had to diagnose the CXR for small size pneumothorax during one minute.

![New methods in order to CXRs interpretation](IJCIIS-3-36-g001){#F1}

The results were analyzed using the SPSS 17^th^ edition (SPSS Inc, Chicago, USA) by statistical frequency, Chi-square, Mcnemmar and Generalized Estimating Equations (GEE) tests and *P* value \< 0.05 was considered statistically significant.

RESULTS {#sec1-3}
=======

The mean (±Standard deviation) age of the patients was 69.97±10.00 and 48(48%) cases were males. The frequency of underlying disorders which implicated the Central Venous catetrization was showed in [Table 1](#T1){ref-type="table"} and Sepsis (41%) was the most frequent underlying disorder. 64.5% of the CXRs with pneumothorax were diagnosed by GPs and 87.7% by ESs with the common method correctly and also 83.2% and 97.4% using recommended method, respectively. 96.8% of all CXRs were correctly diagnosed by GPs and 99.4% by ESs by using the conventional method and 97.9% by GPs and 99.7% by ESs were correctly diagnosed by recommended method that the difference between the two methods was statistically significant (*P* \< 0.001) \[[Table 2](#T2){ref-type="table"}\].
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The diagnostic accuracy of two methods by general practitioner and specialists
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Using the general estimating equation test, it was revealed that the total diagnostic accuracy by the conventional method was 91.4% versus the 96.2% by the recommended method; and this difference was statistically significant (*P* \< 0.001, Odd\'s ratio: 2.398, CI: 1.871-3.073). None of the underlying variables including sex (*P*: 0.427), age (*P*: 0.825), underlying diseases (*P*: 0.579), the side of intervention (*P*: 0.438) did not affect on the diagnostic accuracy of either physician groups although the diagnostic accuracy in ESs significantly was higher than GPs (*P* \< 0.001).

Finally, the sensitivity and specificity of conventional methods were estimated at 76.13% and 98.26% and the sensitivity and specificity of recommended methods were estimated at 90.32% and 98.84%, respectively.

DISCUSSION {#sec1-4}
==========

Our findings indicate that the diagnostic accuracy of CXRs in ESs is clearly higher than GPs, but the diagnostic accuracy of both physician groups is higher than the values in the similar studies.\[[@ref13]\] This difference may be cause of the training given to the emergency department physicians.\[[@ref14]\] Significant raise was seen in the diagnostic accuracy of CXRs using the recommended method. Notwithstanding the diagnosis of pneumothorax is vital, the maldiagnosisof IP in CXR isnt't rare, especially in emergency department.\[[@ref15]\] In recent studies, researcher attempted to increase the diagnostic accuracy of CXR especially in general practitioners and non-radiologist physicians by technical improvement but the researchers turned out to be costly protocols.\[[@ref7][@ref8][@ref16]\] Developing in techniques and the equipments of diagnostic imaging (such as digitalization) make progress in the quality of CXR, but because it is too expensive to use in limited health care units.\[[@ref8]\] On the other hand, the diagnostic accuracy of CXR taken by these methods was slightly significantly different in compared to usual methods. And there was some diagnostic model for decrease the diagnostic fault.\[[@ref17]\] Although CXR is a useful clinical imaging technique in emergency department, especially for the primry evaluation, the diagnostic accuracy of CXRs still depends on the experience of the clinician who interprets it.\[[@ref15]\]

The diagnosis of small size pneumothorax, especially in complicated case with other thoracic lesion (such as pneumonia or congestive heart failure) is difficult.\[[@ref18]\] Recent reports demonstrated that the diagnostic accuracy of CXRs for pneumothorax is widely varied.\[[@ref3][@ref19][@ref20]\] This study can be a preliminary study in order to conduct further investigation to enhance the diagnostic accuracy of CXRs. This study, as an evidence-based medical research, was conducted based on the higher sensitivity of the human eye to yellow rather than white, as well as the higher sensitivity to horizontal parallel lines rather than vertical lines.\[[@ref9][@ref11][@ref21]\]

CONCLUSION {#sec1-5}
==========

Taking into account a significant raise which was obtained in the diagnostic accuracy of CXR using the recommended method compared to traditional method, this study can be a preliminary study to conduct further investigations in order to enhance the diagnostic accuracy of CXRs. It seems that improvements in the diagnostic accuracy of CXR by developing on the technique of interpretion were more advantageus than technical improvements in the quality of CXRs.
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